Changes of protein oxidation, calpain and cytoskeletal proteins (alpha tubulin and pNF-H) levels in rat brain after nerve agent poisoning.
Highly toxic organophosphorus (OP) nerve agents, sarin and soman act by inhibiting acetylcholinesterase (AChE) function at neuronal synapses and cause many toxic effects including death within minutes. The effect of nerve agents on protein oxidation, calpain, and cytoskeletal protein levels was not well known. In the present study we investigated these parameters after subcutaneous injection of sarin (120 μg/kg) and soman (80 μg/kg) in the rat brain. Results indicate that several rat brain proteins were intensely oxidized after nerve agent poisoning. Immunoreactivity levels of μ-calpain were significantly elevated in cerebral cortex and cerebellum regions of rat brain from 2.5 h to 30 days. Alpha tubulin levels reduced from 1 to 7 days in the supernatant and 1 to 3 days in the pellet fractions of cerebellum and cerebral cortex, where as phosphorylation of high molecular weight neurofilament (pNF-H) was increased significantly in nerve agent intoxicated rat brains as compared to control rats. AChE activity was inhibited up to 3 days after nerve agent exposure in plasma and brain. Results suggest that altered protein oxidation, calpain and cytoskeletal protein levels are due to multiple mechanisms of nerve agents actions and these changes might be involved in nerve agent induced complex neurotoxicity.